###### Significance of this study

What is already known about this subject?
=========================================

-   Actions of healthcare providers have a meaningful impact on helping adults with type 2 diabetes overcome psychological insulin resistance and initiate insulin treatment.

What are the new findings?
==========================

-   This study illustrates---from a patient's perspective---how healthcare providers can help alleviate reluctance to insulin initiation---by demonstrating the insulin pen/needle as well as the actual injection process, explaining the benefits of insulin, using a collaborative process of insulin initiation, and being available for support.

How might these results change the focus of research or clinical practice?
==========================================================================

-   These findings help healthcare providers to better understand ways in which they can engage reluctant people with type 2 diabetes with specific strategies.

Background {#s1}
==========

Treatments for type 2 diabetes (T2D) include oral antihyperglycemic (OHA) medications, non-insulin injectables, and insulin, in addition to lifestyle changes comprising healthy eating, exercise, and weight control.[@R1] Because T2D is a progressive disease, over time, the effectiveness of oral medications and non-insulin injectables is no longer sufficient to provide glycemic control and hence insulin needs to be initiated.[@R3] Despite the demonstrated efficacy of insulin in achieving adequate glycemic control and lowering the risks of long-term complications associated with T2D,[@R1] as many as 30% of people with T2D are reluctant to initiate insulin for a significant period of time (up to 2 years) after an initial recommendation to do so has been made by their healthcare provider (HCP).[@R7] Numerous studies have examined this phenomenon, termed \'psychological insulin resistance\' (PIR)[@R8] and have documented that initiation of insulin therapy is often delayed due to a variety of physician-related factors (eg, lack of time, lack of knowledge about patients' concerns about insulin, clinical inertia)[@R11] as well as patient-related factors (eg, anticipated weight gain, fear of injections, feelings of personal failure).[@R14]

Emerging research has suggested that HCP actions---particularly those suggesting a collaborative approach tailored to the individual---have a meaningful impact on helping adults with T2D overcome PIR and initiate treatment.[@R17] For example, in the multinational AccEpting Insulin TreatMent for Reluctant PeOple with Type 2 DIabetes Mellitus---A GlObal Study to IdeNtify Effective Strategies (EMOTION) survey---the source of information for the present study---we found that HCPs who are able to take the time to address injection concerns by showing and/or demonstrating the actual injection process, explaining the benefits of insulin, and adopting a collaborative, communication style are most likely to help participants overcome PIR.[@R19] The importance of HCP interventions on compliance with insulin treatment has also been evaluated previously. For example, a recent multinational study among people with T2D using insulin found that people whose physicians took time to communicate treatment goals experienced greater adherence to insulin treatment.[@R20] Similarly, the quantitative analysis from the EMOTION survey found that participants whose HCPs took the time to explain the benefits of insulin and dispel any myths around insulin were less likely to discontinue insulin for 7+days after initiation.[@R19]

The present study builds on this previous quantitative research on how actions of HCPs can facilitate acceptance of insulin among people with PIR, but more importantly explores the personal experiences of adults with T2D during the process of transitioning to insulin treatment. A better understanding of peoples' perspective through key real life examples may help HCPs to successfully facilitate the difficult process of insulin initiation among adults with T2D. Specifically, this study provides a deeper understanding about perceptions about insulin before and after initiation as well as important patient-reported behaviors of HCPs that helped initially reluctant patients to start insulin. Information was gathered from exploratory interviews conducted with a subset of participants from the aforementioned EMOTION study. Based on the study findings, actionable strategies are suggested that the HCPs can use to help patients through the insulin initiation process.

Methods {#s2}
=======

Study design and sample {#s2-1}
-----------------------

Telephone interviews were conducted with a subset of 40 people who completed a quantitative survey administered as part of the EMOTION study, an international investigation focused on adults with T2D who initially experienced significant PIR prior to the initiation of regular insulin use, and agreed to participate in the follow-up interviews. The details of the study have been described elsewhere.[@R19] Briefly, the study included adults with T2D who indicated an initial reluctance to beginning basal insulin treatment, but then eventually agreed to do so (within 3 years prior to survey completion). Adults with prior insulin use or a diagnosis of type 1 diabetes were excluded. Participants were recruited from seven countries (Brazil, Canada, Germany, Japan, Spain, UK, and USA) through consumer panels, a diabetes registry, diabetes website announcements, and physician referrals.

All participants of the EMOTION study completed a 30 min online survey between January and August 2017 that, among other patient-related attributes, captured information about HCP statements and actions regarding insulin initiation that may have occurred during medical visits using a battery of 38 items included in the 'PIR Action Survey' (PAS). Each PAS item was rated on a 5-point Likert scale: 1 (did not occur) to 5 (did occur, and helped a lot). On survey completion, a convenience sample approach was used to identify participants for the present study based on the subset of the survey participants who agreed to be contacted for the follow-up interview via phone. Participants were sent an informed consent form in their native language prior to the interviews and only participants who provided consent proceeded with the interviews. The interviews were conducted in the local language. Country representatives received training from the lead qualitative investigator (Dr. Stuckey) for consistency of interview method across countries. All interviews were recorded and transcripts were translated in English for coding purposes; participant identifying information (eg, names) was removed from the transcripts.

Study procedures {#s2-2}
----------------

Telephone interviews were typically 45--60 min long, during which participants were asked questions that pertained to four primary areas of exploration: (a) participants' thoughts and perceptions about insulin before and after initiation and any related factors (eg, through observation of other family members using insulin); (b) reasons behind participants' responses to the individual PIR Action Survey questions (eg, responses that were either answered on a particular end of the spectrum, as in 'not helpful' or 'helped a lot'); (c) other actions their HCP may have taken that convinced them to start insulin treatment; and (d) what advice, if any, they would give to other people with T2D who may face a similar PIR.

Analysis {#s2-3}
--------

Because there is little research on the experience of insulin initiation in T2D from a patient's perspective, we selected a modified grounded theory approach to analyze the qualitative data.[@R21] In the first phase of coding (emergent coding), we marked conceptual labels on preliminary groupings of similar phenomena. In the second phase (axial coding), the primary investigators returned to the data to revise groupings and strengthen conceptual links (themes). As a part of the analysis, the study team developed the initial codebook for emergent coding, adjudicated by two independent researchers (kappa=0.992) using Nvivo 10 PRO software. This analysis sought to identify commonalities that existed within the entire sample rather than investigating differences among countries.

Results {#s3}
=======

Demographics and clinical characteristics of the 40 respondents interviewed are described in [table 1](#T1){ref-type="table"}. Mean age (SD) was 58.4 (9.9) years, with a relatively even distribution of males (55%) and females (45%). Participants had a mean (SD) of 11.2 (7.7) years since diagnosis of diabetes to first basal insulin initiation. Mean HbA1c (Hemoglobin A1c) (SD) was reduced from time of insulin initiation (9.9% (2.9%) or 84.7 mmol/mol (31.2 mmol/mol)) to current self-reported levels (8.3% (2.7%) or 67.7 mmol/mol (30.0 mmol/mol)).

###### 

Demographic and clinical characteristics (n=40)

  Characteristic                                                                Total n=40
  ----------------------------------------------------------------------------- ---------------------
  Country, n (%)                                                                
   USA                                                                          7 (17.5)
   Canada                                                                       9 (22.5)
   UK                                                                           9 (22.5)
   Germany                                                                      4 (10.0)
   Spain                                                                        3 (7.5)
   Brazil                                                                       2 (5.0)
   Japan                                                                        6 (15.0)
  Age (years), mean (SD)                                                        58.4 (9.9)
  Male, n (%)                                                                   22 (55.0)
  Education (years), mean (SD)                                                  14.3 (2.5)
  Employment status at survey completion, n (%)                                 
   Working full-time                                                            13 (32.5)
   Working part-time                                                            5 (12.5)
   On sick/disability leave from work                                           3 (7.5)
   Not employed                                                                 4 (10.0)
   Retired                                                                      15 (37.5)
  Years since first diabetes diagnosis to basal insulin initiation, mean (SD)   11.2 (7.7)
  HbA1c (%) before insulin initiation, mean (SD)\*                              9.9 (2.9)
  HbA1c (mmol/mol) before insulin initiation, mean (SD)\*                       84.7 (31.2)
  HbA1c (%) current, mean (SD)\*                                                8.3 (2.7)
  HbA1c (mol/mol) current, mean (SD)\*                                          67.7 (31.0)
  BMI before insulin initiation (kg/m^2^)/Current BMI                           
   Mean (SD)                                                                    31.7/31.8 (7.8/7.0)
   \<18.5, n (%)                                                                1/0 (2.5%/0.0%)
   18.5--24.9, n (%)                                                            5/4 (12.5%/10.0%)
   25.0--29.9, n (%)                                                            13/16 (32.5%/40.0%)
   ≥30.0, n (%)                                                                 21/20 (52.5%/50.0%)

\*Mean HbA1c was calculated among the patients with a self-reported known test result (n=23 before insulin initiation and n=29 for most recent result within a year before survey).

BMI, body mass index; HbA1c, Hemoglobin A1c; SD, standard deviation.

[Table 2](#T2){ref-type="table"} describes the codes that were identified from reviewing the interview transcripts as responses to the key research questions. The codes were organized in chronological order, including (a) perceptions about insulin before initiation that may have contributed to PIR; (b) HCP actions that were helpful (or not helpful) in insulin initiation; and (c) thoughts about insulin now, after initiation. The range of responses, particularly related to the HCP actions, were further categorized to identify unique themes.

###### 

Codebook used in qualitative analysis with codes associated with the research question (n=40)

  Primary code                                               Secondary code                                                 \# sources   \# quotes
  ---------------------------------------------------------- -------------------------------------------------------------- ------------ -----------
  Negative thoughts PRIOR about going on insulin                                                                                         
                                                             It would hurt OR don't like needles                            21           50
                                                             Would take time and energy                                     19           32
                                                             Diabetes is stigmatized or judged as bad by others             6            8
                                                             Weight gain                                                    4            5
                                                             Would affect family negatively                                 4            7
                                                             Would cause me to lose my job or status in society             3            5
                                                             Was hesitant in general (no specific reason stated)            13           15
  First reaction to going on insulin                                                                                                     
                                                             Fearful                                                        28           53
                                                             Thought my health had gotten worse                             21           27
                                                             Thought I had failed                                           18           28
                                                             Surprised                                                      14           17
                                                             Sad                                                            11           15
                                                             Not surprised                                                  11           13
  Friends or family member actions                                                                                                       
                                                             Knew other people on insulin                                   28           54
                                                             Friends or family provided support for insulin                 14           29
  **HCP actions (positive)**                                                                                                             
                                                             Said insulin would help with diabetes control                  28           56
                                                             Established trust with me                                      26           65
                                                             HCP available for support or questions                         22           41
                                                             Gave me injection in the office                                21           36
                                                             HCP explained giving insulin was easy                          19           32
                                                             Referred me to a specialist, endocrinologist, etc              17           25
                                                             Told me about the side effects of insulin (ie, hypoglycemia)   15           23
                                                             Honest about what could happen if I didn't comply              13           26
                                                             Gave reading material about insulin                            12           18
                                                             Shared decision making for going on insulin                    9            16
                                                             Referred me to a diabetes education, nutrition class           7            9
                                                             HCP positives in general (not listed above)                    11           14
  Negative thoughts NOW about going on insulin                                                                                           
                                                             Burden overall                                                 21           49
                                                             Causes weight gain for me                                      12           14
                                                             More worry from friends and family                             11           14
                                                             Causes hypoglycemia for me                                     6            7
                                                             Makes me feel different (ie, in society)                       4            4
  Positive thoughts NOW about going on insulin                                                                                           
                                                             Helps me control my diabetes                                   31           57
                                                             Not as bad as I thought                                        28           72
                                                             Lifestyle hasn't had to change much                            16           25
                                                             Helps me feel better                                           11           13
                                                             Insulin is a natural substance for the body                    8            10
                                                             Easy to take the right amount of insulin                       7            8
                                                             Can look up information on my own about insulin                5            6
                                                             General (other)                                                17           27
  Advice or helpful information to others going on insulin   24                                                             41           
  Finances and cost                                                                                                                      
                                                             Financial successes of insulin                                 30           41
                                                             Financial struggles of insulin                                 8            21
                                                             Finance insulin comments (in general)                          7            11

HCP, healthcare professional.

Perceptions about insulin that Contributed to PIR {#s3-1}
-------------------------------------------------

Not surprisingly, the key theme emerging from the interviews regarding perceptions about insulin before initiation was that participants had negative perceptions of going on insulin, including it would hurt, or would require more time and energy from their daily routines. To the participants, going on insulin meant they had failed, and that they were not able to manage diabetes without injections. Even when they made adjustments in their diet and tried to improve diabetes management, they felt like they were not able to get their blood sugar under control to avoid insulin. Going on insulin also meant that they were at an end point, a 'last straw', and that their condition was getting more severe or deteriorating. A main contributor to this perception was the participants' observation of the experiences of their family and friends who used insulin. For example, one participant noted that their neighbor used insulin and died, which led them to believe that insulin was 'something meant only to delay the inevitable'. Another noted that they had 'grandmothers that were on insulin. Both of them were blind when they died.'

HCP actions that helped overcome PIR {#s3-2}
------------------------------------

A wide range of responses were elicited regarding the behaviors of the HCP that helped initially reluctant adults with T2D to overcome their hesitancy. Participant responses broadly conformed to four themes, including: (1) HCP showed the insulin pen/needle and demonstrated the injection process; (2) HCP explained how insulin could help with diabetes control and reduce the risk of complications; (3) HCPs used a collaborative communication style; and (4) HCPs were supportive and accessible to answer questions so the person with T2D would not be on their own. Each is illustrated below.

### Theme 1: HCPs showed the insulin pen/needle and demonstrated the injection process {#s3-2-1}

Participants reported that the injection itself was often the biggest obstacle, and that injecting oneself was perceived as 'horrible' and 'terrible'. To alleviate this fear of needles, participants described how their HCP explained that the needle was small and the pain, minor. Several people reported that their HCP injected the needle (from an insulin syringe or an insulin pen), in the office and they did not feel any pain at all, which encouraged participants to begin insulin treatment.

> The doctor brought a needle like the one that would be used. I said 'Wow, it is quite small and very thin'. So as soon as I saw the needle, I already accepted it more. I then did a test and I injected myself on the stomach. And when I did it, I said 'Wow, I can't feel anything'.
>
> I think that my doctor showing me in the office was a big help ... if I had to come home and do it without him showing me, I would have been scared.

### Theme 2: HCPs explained how insulin could help with diabetes control and reduce the risk of complications {#s3-2-2}

An important HCP action to overcome insulin resistance was telling their patients how insulin could help with diabetes control by lowering their HbA1c and reducing the chances of developing complications in the future. Some HCPs had expressed concern about the HbA1c being too high and told participants that they needed the insulin to lower it. Some HCPs also mentioned other benefits of going on insulin, such as the reduction of the 'burden on the body', which would help people with T2D feel better overall.

> Basically what he said is, the only thing that's going to allow you to up your diet and the number of carbohydrates is you are going to have to lower your blood sugar and the only way you can do it is with insulin.
>
> They mentioned the benefits. That it is good for my \[overall\] health, because of the high levels ... and the use of insulin does not cause any complications ... it was a sensible decision that I did not reject it ... it also helped disperse my worries and fears.
>
> He told me that taking insulin would be a good opportunity to give the liver and kidneys a rest \[from the other medication\].

### Theme 3: HCPs used a collaborative communication style {#s3-2-3}

Several participants described how, even though their HCP recommended that they go on insulin, their HCPs used a collaborative approach to decision-making. Their HCP told them that it was up to them; where they were not pushed into taking the medication, but that it was an option and their choice, all of which helped the participants feel like they had a sense of autonomy in the decision to start insulin.

> The doctor could quite easily have said 'you need to take insulin now, here it is,' but it wasn't like that, it was I felt as though I was being consulted in the choice...I was led to the choice that this was the best way forward ... It wasn't a case of 'you're taking that', it was to make sure I was comfortable with it before I started. It wasn't rushed.
>
> He \[the HCP\] wasn't forceful and he left it with my willingness. It was like we both were thinking the same thing at the same time...

Additionally, HCPs were reported to be willing to engage in a dialogue with the participants, which helped them make an informed decision rather than just following the direction of the HCP. Participants were also grateful that they were not rushed into making a decision, and they reported having several discussions with their HCPs around their treatment options before a decision was made. One participant noted how his HCP would explain how the pancreas worked and how the insulin-producing cells were not working well enough. The insulin was giving a 'wee gentle help' and the image created for one participant was that of a 'little old female insulin cell with a crutch'. This description helped the participants feel confident in the HCPs' recommendations. The quotes below further exemplify how the need to go on insulin was discussed collaboratively, and then a mutual decision reached:

> He said 'you've done really well on the tablets, you've really worked at it, but it's getting to the stage where it's nothing you're doing, it's just how the diabetes is going and maybe you need to have this to bring it back to where you can manage it'. So I actually said to them 'I think you're right, I'm going to have to go down the insulin route'.
>
> After all, if such an understanding doctor suggested insulin, you would accept it but on the other hand, if a doctor were demanding me to try harder, do this, do that... That would make me think "Never!"

### Theme 4: HCPs were supportive and accessible to answer questions so people with T2D would not be on their own {#s3-2-4}

People with T2D said that it was good to know that HCPs would be there at any time if there were concerns or queries during the insulin initiation process, rather than needing to wait until the next appointment. It was reassuring for participants to have a medical professional at the end of the line, ready to answer questions. The doctor's or nurse's availability showed support because it reinforced that the participants were not on their own, which helped to alleviate worry. One woman was unsure of the process of giving insulin while at home, and she called her provider who walked her through the steps several times until she was confident of the injection process. If the insulin dose was not improving blood sugar, some patients felt comfortable reaching out to their doctor and tell them they were struggling. The few minutes spent listening to patient concerns and asking 'is this working for you?' was helpful in feeling supported through the insulin initiation process.

> They have always been available by email or if I have needed to phone call. But I have emailed if I had any questions or concerns and we have emailed back and forth.
>
> The doctor was going to let me come in every day and have them help me through it.

Current participant perceptions about insulin {#s3-3}
---------------------------------------------

After participants had been using insulin, many of them saw insulin as 'no big deal', and nearly all said that they would recommend insulin to others who needed it. They noted how taking insulin had become part of their life or an 'old hat', and the fear of the unknown had been worse than the injection itself. One said after she got over the 'initial hurdle of 'I've got to stick this in myself', she got used to it and it no longer was 'as daunting as what it used to be'. Another noted that although it may seem like a 'massive thing', after a while, 'you do adapt to it; it's not the end of the world, even though you often think it is'. One other participant offered the following advice to other adults with T2D who may be facing a similar challenge as he once did:

> It's really easy to cope with it, and you will feel better and you will get your blood sugars down -- you just have to be organized and make sure you take enough tests throughout the day to make a pattern of what's happening. You can correlate your blood sugar levels to what you're eating to work on an informed basis and you can go fine. And you will feel better and healthier.

Additional considerations noted by the participants {#s3-4}
---------------------------------------------------

Two additional themes emerged from participant responses.

### Friend or family member support {#s3-4-1}

A few participants noted that receiving support from their friends and family also helped them initiate and continue insulin treatment. One respondent's sister asked them to not give up and to just 'see how it works', which also helped them overcome PIR.

### Financial considerations {#s3-4-2}

While some financial struggles with insulin were mentioned, generally, they were not a prominent factor in the decision to begin insulin use. While we do not know how many of these individuals had insurance or national healthcare plan coverage, many participants did note that they received free or reimbursed insulin, covered by insurance, such as this woman: 'The insulin...like I said, I never really know what it costs because I don't have to pay for that'.

Discussion {#s4}
==========

Consistent with other research, this study found that adults with T2D who had PIR generally had negative perceptions about insulin.[@R14] The key motivating factors to eventual insulin acceptance and use were supportive actions taken by HCPs to provide a better understanding of the injection process, the benefits about insulin, and the collaborative and supportive relationship. Although this paper was completed independently from the quantitative survey, the results are consistent with the EMOTION survey,[@R19] as well as results reported by other studies.[@R17] Additionally, the qualitative study helps us understand the ways in which HCPs can engage in the specifics of these behaviors. These observations also align with the most recent recommendations from the American Diabetes-Association (ADA)/European Association for the Study of Diabetes (EASD)[@R2] for the management of hyperglycemia in T2D, underscoring the importance of a personalized, patient-centred approach.

Our study findings add to this literature by providing a greater understanding of the drivers of patients\' perceptions about insulin and how it evolves over time. Of particular note is the role the HCP can play in the eventual initiation of insulin. For example, more than half of the adults had preconceived negative assumptions regarding the large size of the needle and the pain associated with taking the injection. These assumptions were subsequently dispelled when the HCP showed them the size of the needle and administered an injection in their own office. Similarly, through observations of outcomes among other people using insulin, participants thought that using insulin is associated with more complications. However, they were pleasantly surprised when they saw the drastic reductions in their blood glucose levels after starting insulin and felt better overall.

Based on these qualitative data and in line with the grounded theory approach, we outline a series of actionable HCP strategies that, as reported by participants, help with insulin initiation among adults with T2D who initially demonstrate PIR.

Two actionable HCP strategies to help overcome PIR {#s4-1}
--------------------------------------------------

1.  When recommending insulin therapy, HCPs should ask adults with T2D about their perceptions regarding insulin and the injection process, and take necessary actions to alleviate any concerns.

    a.  Many people with T2D generally have several false assumptions about the injection process, such as insulin needles are big and that they hurt. To alleviate such concerns, HCPs could ask questions such as, 'What do you think about taking insulin injections? What do you know about the size of the needle?' They could show the pen/size of the needle and demonstrate the injection process to build competency.

    b.  Many people with T2D believe that beginning insulin is a concrete indication that their diabetes is getting worse and that complications are inevitable (the 'slippery slope'). HCPs could ask questions such as, 'How do you think going on insulin would affect your health? Worse? Better?', and reassure them that insulin will most likely improve blood glucose and reduce the risk of complications.

2.  Support autonomy by using a collaborative communication style to engage people with T2D in the decision-making process, since ultimately it is their decision, and be available to address concerns as they transition to insulin.

Once insulin therapy is initiated, continue discussions about their experience on insulin and share these with other people with PIR to help them overcome the reluctance.

The results of this study underscore the importance of understanding and addressing patient perceptions about disease progression as well as insulin use early in the treatment process, and of providing a supportive environment to help facilitate insulin initiation. However, this study should be viewed within the context of certain limitations. Due to the small sample size, the interviewed participants may not be representative of all people with T2D who are reluctant to initiate insulin. For example, T2D is most prevalent among non-White ethnicities[@R23]; however, in this study, the majority of participants were Caucasian. Similarly, people volunteering to participate in research, and in particular those agreeing for in-depth interviews following the initial online survey, may have a higher literacy level than the overall T2D patients. Additionally, this study may be subject to limitations that are inherent to survey-based studies (ie, self-reported data for past events may be subject to recall bias). However, given that the initiation of insulin is an important milestone in diabetes management, it is likely that people can accurately recall their experience and the events that aided their successful initiation. Future interventions could test the actionable strategies to reduce PIR and improve T2D outcomes in more diverse patient populations.

Conclusions {#s5}
===========

The study illustrates---from a patient's perspective---how HCPs can help to alleviate reluctance to insulin initiation---by demonstrating the insulin pen/needle as well as the actual injection process, explaining the benefits of insulin, using a collaborative process of insulin initiation, and being available for support. Additionally, based on the study findings, two actionable strategies that the HCPs can use to help patients through the insulin initiation process are suggested: (1) discuss and alleviate negative perceptions of insulin as well as discuss the potential benefits of insulin; (2) support autonomy using a person-centred collaborative approach to treatment while also being available to address concerns.
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